Cashew nut (Anarcadium occidentale) reject is a waste material from cashew nut processing industry usually regarded as non valuable. The oil was extracted using Soxhlet and mechanical methods separately; the proximate composition and physicochemical characteristics of the oil were investigated using standard analytical methods. The mean values of various parameters for proximate composition (%) obtained were: moisture content (8.90 + 0.2), crude protein (22.10 + 0.2), crude fiber (0.90 + 0.3), ether extract (40.23 + 0.1), ash content (3.73 + 0.1), Nitrogen free extract (24.04), tannin (1.02) and phytic acid (0.50). The oil yields are 40% and 26.66% for soxhlet and mechanical methods respectively. The results of the physicochemical properties ( the mean values), for soxhlet and mechanical extraction are: Colour (Winsor orange; yellowish), Specific gravity at 20 0 C(0.909; 0.913 ), Acid value (2.24; 2.62 + 0.4 mg KOH/g), Saponification value (212; 167 + 0.3 mg KOH/g), Iodine value (50.61; 84.77 + 0.1mgI2/g), Peroxide value (10.58; 10.0 + 0.2 Meq/kg), Free Fatty acid (2.24; 2.45 + 0.1 mg KOH/g), pH (5.7; 5.2), Density (0.91,0.90kg/m 3 ), Acidity (114.50; 102.2 mg/l) and Turbidity (586.5; 675.2 FTU) respectively. The results showed that the method of soxhlet extraction gave the highest yield and that the cashew nuts reject oil is non-drying, non -edible and can be employed for soap making, biodiesel production and other industrial uses.
INTRODUCTION
Cashew tree (anacardium occidentale linn.) is widely cultivated across the coastal regions of the tropics (gibbon and pain, 1985; naggy et al., 1990) and is known to have high utility value. the fruits, the leaves, the bark, the wood and the roots have all been reported to be of valuable commercial uses for food, medicine, industry and environment (nagabhusana and ravindranath, 1995; akinwale, 1996; bisana and laxamana, 1998) . the three main cashew products traded in the international market are; raw cashew nuts, cashew kernels and cashew nut shell liquid (Azam-Alli and Judge, 2001) . Cashew kernel is widely consumed as roasted, fried, salted or sugared snacks, as a material for confectionery, bakery products and as a food ingredient (Azam-Alli and Judge, 2001) because it contains vital minerals that are seldom found in daily diets (Holland et al., 1991; Cashew Export Promotion Council, 1992; Davis, 1999) . The relative abundance of monounsaturated fatty acid in cashew nut is conducive to the promotion of good health and the relative abundance of fat in cashew nut in no way poses a nutritional risk (Achal, 2002) . The advantage of cashew nut is that it has a delightful taste, is meaty and acceptable as it is, and this has resulted in an upsurge of growing interest in cashew. The seed has double shell containing an allergic phenolic resin; arcadic acid, a potent skin irritant chemically related to the more well known allergenic oil (urushiol) found in the related poison ivy. Properly roasting cashew nuts destroys the toxin (Rosen and Fordice, 1994) . The cashew nut is a high value nut which yields two oils. One of them is obtained between the seed coat and the nuts known as the cashew nut shell liquid (CNSL). It is not a triglyceride hence cannot be converted to biodiesel but contains a high proportion of phenolic compound that can be polymerized in a variety of ways. This makes it a versatile industrial raw material with diverse uses in friction linings, paints and varnishes, laminating and epoxy resins, foundry chemicals and as an intermediary of chemicals. It is, however, toxic and corrosive to the skin (Alexander 2008) . The second oil obtained from the nuts contains triglyceride and, therefore, a potential and abundant source of feedstock for the production of biodiesel. It is used for manufacturing wood preservatives, coating and friction materials. Cashew nut rejects is a waste materials/products from the cashew nut processing industry. It is regarded as not suitable for consumption by human because of its lower quality grade. Therefore, the present study is designed to explore the potentials in terms of physical and chemical properties of cashew nut reject oil as a way of turning waste to wealth.
MATERIALS AND METHODS

Materials collection and preparation
The cashew rejects nuts were purchased from Olam Nigeria Limited, Oyo, Oyo State, South-Western Nigeria. This industry is known to be one of the major exporters of cashew nut in Nigeria. The processing involved raw cashew nuts which were washed manually using sand and water, soaked, steamed and sun dried for 5 days. Shelling was done using (locally) fabricated Sheller. The nuts were graded according to quality. Those not suitable for human consumption are graded as reject and used for this study. These rejected nuts were thoroughly screened to remove dirty materials and stones. The nuts were sun dried, and later oven dried at 30 -40 0 C for 5 hours to make it bone dry. The covering testa was Copyright © CC-BY-NC 2014, Asian Business Consortium | AJASE Page 229 removed by squeezing followed by winnowing to obtain very neat nuts. Dried clean nuts were milled using grinder. The powdered/ milled sample was stored in a polythene bag and kept in a refrigerator at 4 0 C until ready for proximate analysis.
Methods
Proximate analysis
The proximate analysis of the milled cashew nuts rejects samples for moisture content; crude protein; crude fiber; ether extract; ash contents; tanning and phytic acid were carried out in duplicates using AOAC (2000) method. Nitrogen content was determined using Kjeldahl method.
Extraction of oil
Cashew nuts reject oil was extracted from milled cashew nuts samples by Soxhlet extraction using n-hexane of analar grade with boiling range 60 0 C -80 0 C according to standard procedures (AOAC, 1990) . In this case 100g of milled sample was packed in a Whatman's filter paper and inserted into the soxhlet extractor with n-hexane as the extracting solvent. After six continuous hours of extraction, solvent was recovered by simple distillation and the residue oil was oven dried at 60 0 C for 30minutes. The sample was allowed to cool in desiccators before weighing. Drying, cooling and weighing processes were carried out repeatedly until a constant dry weight was obtained. Oil yield in percentage was calculated using equation (1). Also, mechanical extraction was done using mechanical screw gauge. The milled seeds were preheated between 95 and 100 0 C in order to improve efficiency of the oil expression and then put inside muslin clothe and thereafter, processed in a screw type oil expeller. The oil was collected in a bottle and allowed to settle for 48 hours at 30 + 2 0 C. Vacuum filtration was applied to the bilayer of oil to remove unsettled particulates in preparation for further testing (Latinwo et al., 2010) .
% Oil Yield = weight of extracted oil × 100 ………….. (1) Weight of sample
Physicochemical characteristics of the oil
The physical and chemical characteristics of the oils expressed by the different methods were assayed as follows; the refractive index of the oil was determined at 20℃ (British Standard, BS 684, (1985) with Abbe refractometers; the specific gravity at 20℃ (Josyln, 1976) . The acid value, pH, turbidity, Free Fatty Acids, Saponification Value, Iodine value (Wijs), Peroxide Value are determined using standard methods of the AOAC (1999) while the viscosity was determined using the Ubehlode Viscometer according to IUPAC procedures.
RESULTS AND DISCUSSION
The results of proximate composition of the cashew nuts rejects before extraction are as presented in Table 1 . The results showed that the seed contain 8.90% moisture content, 22.10% crude protein, 0.90% crude fiber, 40.23% ether extract, 3.73% ash content, 24.04% nitrogen free extract, while 1.02% and 0.50% are for tannin and phytic acid respectively. The results of the proximate composition were similar to the report of Ologunde et al., (2011) that worked on different samples of cashew nut in three different locations. They reported 23-26% for crude protein, 5-6% for moisture content; 40.15 -42.03% for crude fat and 3.03 -3.18% for ash content. Copyright © CC-BY-NC 2014, Asian Business Consortium | AJASE
The value obtained for the moisture content falls within the range of values of moisture content for most legumes which range between 7.85 and 11.0%. The mean value of 22.10% obtained for crude protein is comparable to those obtained for protein rich food such as soybeans, cowpeas, melon and pumpkin which range between 23.1% to 33.0% (Olaofe et al.,1994) . The mean value of crude fiber of cashew nuts reject oil was very low compared to those of legumes which ranged between 5 -6% (Aremu et al., 2006) The mean value of 40.23% obtained for ether extract which is an indication of crude fat is comparable to the value for different varieties of melon oil seeds which range between 47.9-51.1% ( Ige et al.,1984) . A value of 3.73% obtained for ash content is high. Pomeranz and Clifton (1981) recommended that ash contents of nuts, seeds and tubers should fall in the range 1.5 -2.5% in order to be suitable for animal feeds. Therefore, cashew nut is not suitable for animal feeds even after the oil was extracted. The results of the physicochemical characteristics of cashew nuts reject oil are as shown in Table  2 . The colour of oil extracted from the cashew nuts reject through Soxhlet extraction is Winsor orange while the one from mechanical extraction is yellowish. The specific gravity is 0.909 and 0.913 for Soxhlet and Mechanical extracted oils respectively; this is an indication that both oils are less dense than water. According to Yahaya et al., (2012) , specific gravity is commonly used in conjunction with other figures in assessing the purity of oil. The specific gravity of cashew nut oil falls within the narrow range of 0.900 -0.925 for vegetable oils. This value is close to those of some well-known edible oils like sesame, soya beans and corn oils of 0.916 -0.921 and cottonseed and sunflower oils of 0.916 -0.918 (Josyln, 1976) . Akinhanmi et al., (2008) have earlier reported 0.962 in a similar assessment of physicochemical properties of cashew nut oil.
The iodine values obtained are 50.61 I2/100g (soxhlet) and 84.77 I2/100g (mechanical) respectively. These values contradict the previous results on cashew nut oil by Aremu et al., (2006) and Akinhanmi et al., (2008) who stated 44.4 + 0.1 mg I2/100g and 41.3 + 0.1 mg I2/100g respectively. The iodine value is a measure of the degree of unsaturation in oil; it gives valuable information about the drying property of the oil as well as the extent of adulteration of the oil (Yahaya et al., 2012) . They further stated that it is helpful in determining the ability of oil to be hardened through the process of hydrogenation. Akinhanmi et al., (2008) concluded that oils are classified into drying, semi drying and non-drying according to their iodine values. The values obtained in this studies indicates that cashew nuts reject oil is non-drying oil since it is lower than 100. Ojeh (1985) and Yahaya et al., (2012) however, obtained higher values of 84.98mg/kg and 85.46-93.047 Meq/kg for cashew nuts reject oil which was similar to the value obtained for mechanical extraction. The saponification value obtained for the cashew nuts reject oil is 21mgKOH/g (Soxhlet) and 167mgKOH/g (Mechanical). The results here are higher than the value of 137Mg KOH/g reported by Akinhanmi et al., (2008) . Yahaya et al., (2012) also reported 159.9, 165.49 and 178 mg KOH/g for cashew nut oil extracted using soxhlet, aqueous and mechanical methods respectively. Saponification value of oil is an index of average molecular weight of the triglyceride composition of the oil. Values above 200mg/KOH indicate the presence of fatty acids of low or fairly low molecular weight, while values below 190 mg/KOH is an indication that high molecular weight fatty acids is present. The Free Fatty Acid profile of the extracted oil is given by the result of spectroscopic analysis in Figure 1 below, and the fatty acid composition is given in Table 3 . The result of Fatty Acid profile also confirms that cashew nut reject oil has a large number of carboxylic acid functional group with which alkali may react to produce cleaning agent, thus making it a suitable raw material for soap making. The values of 2.24 mgKOH/g and 2.25mgKOH/g obtained for Free Fatty Acid of the oil for soxhlet and mechanical methods respectively are similar to the value of 2.24mgKOH/g reported for free fatty acid of cashew nut oil by Ologunde et al., (2011) . It was reported that this range of values for free fatty acid in an oil suggest that the oil demonstrated high potential as industrial material. Although, refined oils are largely devoid of free fatty acids, a considerable amount of this constituent may be present in the unrefined oil which, in fact, is an index of purity of the oil. Also the high acid value and high saponification value is an indication that the oil will be suitable for soap making. Also, the peroxide value of 10.58 ME /kg is obtained for the oil from soxhlet extraction and 10.00 ME /kg for oil from mechanical extraction. The values here are similar to that of aqueous extraction of cashew nut oil (10.128 ME /kg) by Yahaya et al., (2012) . The higher value recorded is an evidence that the extracted oil has high peroxide values, which is above the allowable level for edible oils, and the implication is that the oil has undergone hydrolytic oxidation. 
CONCLUSION
This study on compositional and physicochemical property of oil from cashew nut reject revealed that the oil is non drying, non-edible and may be suitable for other industrial uses like soap making and biodiesel production.
